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gffSIS »S qOIEE (PLED) g 7|XH£ £1 q±gEl|0| §J H ±X1 (lighting element) °\ #g 

Sfffll CH& g?7f °f 12 fcgy 4^£|CH SQ. 0|£jsf 7HSg EP 423283 Oil 7HAIS 5I23PJ 

PHgfOII 2J3H A|»E|2JQ. u| a ygsiZJ 8 r X| °L SISWI XII S (PHILIPS N.V. A1°J 2£;| l«2| 

q^gaioi) Egf aise|3 2iq. nqq. oiej*f q^gaiopi gxH A|#g xiuhshi sife °h# 
q^gaioi ace) a ssss mimowu ee dsp *4*pi ?ishai£ mss\^ ahssj axis jha 
oi ojssi gasiq. 

3 7w ag ss^g aa»t?i ?isH>dfe. *s sesr«N« *?as sewis ggtiAiiJ ss;t °iq («i 

g §01. WO 00/46321. WO 03/020790 °i WO 02/077060 US). #7| gf#°S. 0|* gjysjog g^. 
gfS 7|XH ggf*)| ("Hijg; backbone") OJIAJ SgfSlOj. 2 7fX| PS ^x|5jPJ 4!j£J2J xjiij dj ^Ajjg Ajg 
S t 2tq. 

§J¥ §0! ?l£2| geij gtfxilfe pleo oil Aigg ^a m#§ qqyiq. mm, g#a *is 

0||E S?ol3. Olfe OlSf gXll&E 7fg °! fl^Elb SiSOfl Sfi*t Q>jg #gA|?|X|fe =Sq. Of 
qA), #i a/Sfe S3|2J 7|q ?##£0|| C|)S( ^afs ge||7|£ gffxliq ojg^a Ssj d^x^xi & 

aq. ^. #?l gtfxiiir 3?\sn g^a ^ pled oiiai #&si q gifa «a§ qqyq. 
Mimzs.. #?i gtwiq ag §y 4901 g^si y±gq. 01 e ^ohsipj # S5) =«i 01 m . 

qqA) 7|£*| ggoj. U | g # £>) 3 fo||A12) gt/*l|°l 71g a PLED 2| X||2E2| |2SI gJEq. § 

chi tHsHAib pjgsixiy S*i mo)|Ai°i 1121 =as gen 71 #21 g^iai =#;2i §^01 gjssiTiq 3 
sq q ?4a ois^feff gQxIlg gfe 3J0| Hr33« £0|q. sa OLED oil Algf 3^ 321 » 
§ 32/01 4= 2ife gSxllg JHBfif Sfi^l S!q. Olb OLED °| aii g?lAPIb d| 3 

43 0iq. 

SXH gSPiiE. sshs ^g*t gsai Hiisg ?ix|di gxHs xi&g qqoiiyoiaa! B?|g if^si 
Stf^lPI gBH?|#2| ggfxllg ¥|0iafe dh^ ^S*f «3§ qquife 3$o S ^ 

staq. 0| pled oil A|g§ 3? Si §^ ^sg qqma. q^ei &j\ gDHoii 

ISH^q. ^si. gif«i°) sfg ggfg se& g2H ^|g2| gtfxiioii hisn q yog. 0] - 3&g 
sfgoii 2J0JA1 sgfg g?|A|3jq. qqA). a?i ggfxii °j pled oiiai°j oi°i se^ g gfgsi ^xii 

a^i^g ?isfl gait g u aii on uw& si xi^a qqonaona! B?ig Aissib 31 e 01 01 ggon ?ixh 

£|oi °iq. naq. oiai°f gags ^ s A^^i c+o,o| B=gtfxi|oii 3§f aioiq (011s goi. j. Pei 

§. Macromolecules 2000 . 33 . 2462; J. Pei §. Uacromolecules 2001. 34. 7241). §gfi?f 
(photoluminescence) gfX| 4=Sg Olgg! B?|2| SgJOtl °|§H ^4=§f Sqq£2.i0li bioll g^H 4 

£iaq. aioiiE M?si3. £f?i gif^iig aissioi ^^gi pled °jsh. ^^i gffjypi ^jiigf 
Soil ¥*ltfet qqqoj: 525 ( cutoff) sgfg 8V aq 33. gifxil SJ Sxi ?goii qq ^ 

X| 01 20V 7)1X| 0| g ^ 2i°q. LHV 2, f Xf 2gg 0.05 LHX| 0.6% 2| g?|0|X|PJ IHS 0|fiq liM q y 

q. mai/i. sgj- si gfxi sgg a genu assi ?iioixi asm. aq pl gfxi 
4«oi ef^^aie el fitoii 7|oisixi p.'§2 xissiq. qeiAi. &\ gifxiib pled oil &a*|o S 

A|gsp|0||b ¥^!tf5iq. 

miygf] &?|21 £}J\ SSSSI IB SXiqq °iq. aq (alternating) EJOHW ffl-BIW ffl Stf 

All (0||g goi. J. H. Xu Macromolecules 2001 . 34. 4314) fe gj\ g|*iog 4^@q. 3^11^3 
OIIAiei gtfXIIOII CHS 321fe S3EIXI 8*21X1 E»: Olfe. #?| ggfxjpf S^VBON ¥^!lfSiqfe A) 

isvq PJ5?^l°s ^gs 4 aq. qqAf. ^¥ ^Exiioii qsH. 1J¥ SE«P1 gtf«|H|2j ^Sf 
as^§§ qqLHq as qq 0|gg opigfqa 7|«£I0| £jq. oiqy gHEb gS oh 
¥ Sgg qqtHq. Sff. &^l gifxJlb dag. ong goi. Hgj§ 7|goR q°) ?lSgs £ 
5)S?lfeStX| afg XlSXlgognj XJ | 2g x oicf. gggf. gifAJIfe. g°!jo e¥ qoj g^o) 

515011 AigEjfe §dh. oyaci g?o« E i= xiaa.1 lh oil Ajq gsHaoi oh¥ ggsiq. qqAi. 

&f^l gSxlll Afgsf pleo oj o)ggo| qS7|q. g^ff gSSEf 7ffe& aoiq. 

tilxl&s qqoiiyniiyai EE qqoiiyofEggj 09121 ^msg¥2a! a ^1 ^B^xiiq ggifxiib 
wo 03/020790 oil oi|s*f qqq siq. #7| B9|2| ^g*f oiss qqq axi gfq. neiq # 
?l B9lg Sffsib gifxiife gqiaq §y gi/xiiq gs«Eq 33is tf# §y ^Igoii aoiAi sxii 

g ^Eq. qqAi. tf#g gg ^a*! g^ g oiiai 4iaxi gfg 4= 2i°oi. #?| gffxii geijq 
flisoiiAiq soi yg oi^e(7i q oiasixi. pled 011 AtgAi ss*f gifxii^oi ^qxixi sfbq. 01 

^Sl. ga»2| 35|&tfSj (^^. Sg. 4"S) OH Ulg5,'&. #q*)2 S ujgo, #7| cjg 

«P1 g S aiis gistlfer S^oiq. qqAi. 0111 goi. gja 5! S£ig3i sgjg 7iaoii °j*f 

&PI Smm ?1§S 2|q£ OfgTII^ 7|E§iq. #51 ^§1 aS2S¥El. #5| 99lg AlgSlOI. 

a?i»«fai fat &t &n gonsb gnxiig PHifsib ass s^sixi afq. 

8 gfSS S gJ 0|#. H1^5jS171|fe 10 gS 0|#. H1^5jSl?llb 40 g% 0|#q SPI SfSf# (1) a, 

B?ig assiE gttxfisAi. ^7is 0.01 at oi#. mzmtrnt 1 s% oi#. >si ui^sitiie 5 gx 

0|#. DH^ «S| Hf^5!S17IIE 10 gX 0|#q SPI £1^# (2) 2| B?|g S»8 r fe 31g =S2S olfe g 
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2 - EEte -N(R)-CRj- 0|3: 



aatil (1) 

[±l g. AfSS 7|SMte~ SPI 2|Q|M 7f*iq: 

x fe 2f2fo| ^ajoii qsti ggjswq £0|s|D). zf g*? cr 2 . n(r'). -cr 2 -c 

2 i= 2|2|o| ^ajqii qs|| = gJsp)q £0|S|0). 2| g*? CR SEte N 013: 

R £ g^oil chsh SSJSWU £0|8|0|. 2? g^ H. «|q 0|£2| b|°]S gj(jf ESf -H(r')- 

. -0-. -S-. -0-CO-0-. -C0-0-. C=0. -C(R')=C(R')- EEte -C*C- £ Q)*)|g 4= 2i3. SE*f Sfq 0|£2| H 
SX)7) Mi SEte gftf^ 71 R 1 Oil 2|SH CHx)|g 4* Site. Ei4= 1 MIXI 22 2| £JS. SEte 5S 8f 

U SEte gm>>l±H. §m 0|£2| §i gjXPI SE© 0. S SEte N Oil °|SH CH*I|1 4= £i2. SEgf §(U 0|£2| 
H|»»^ BtPif R Oil 2|SH xl5S 4= 2!SDJ. ¥ 7H 0|£2| e*qi> R 01 tffll SES 88* SEte X|gJ*. 

B5£ SEte q5±i asiam §3 & 4= site as* SEte sgensgts^ 3ai7)i SEte &i4» 5 mxi 40 21 

0\m^M^\. SEte Mi. Si. CN. N(r') 2 . S(r') 3 SEte B(r') 2 0|3. 

fl' E 2f2f2| gAgOH CHSH §gJS|7)q £0|S|D|. 2} g^ H. S)q 0|£S| H| 2! g &± gxw Sgf -0-. 
-S-. -C0-0-. -0-CO-0-. C=0. -CH=CH- SEte -C = C- £ CH*||8 4= 213. S|U 0|£2| H SX|7| SEE> Mi. 
*m 0|£2| aW | SE» 0. S SEte N Oil 2|SH CH*j|g 4 ate. 3i4= 5 LHX| 40 S| OIS. S||E||£0|- 

a sEfe oh^adis qxiia 4= £i3. s© »m oi#ei uisif^ ejqif r' °s xi5S 4= 2i°m. m 

U oiasi yqa R 1 SEte R 1 g| *3J2| etqy R 01 SfJll ssgf a«a? SEte X|g^. &5£ SEte q5±l 

3E|7)IM ®gm 4= Site. &i4= 1 U)X| 22 2| dS. SA|g SEte 5S tfilOU. 

n s n gam chsh §a«^q £oi«i3. 2t o EEte i oiqj. 



»«M (2) 

IM g. 712 §y XI4*te 3|7| 2| on 7|gq: 



a te 2i a4Soii chsh gas^q ^01^3, 21 3^ S. 0 Ste N(R) 0|3: 
Z te > 



! 2} »S0)l CHoH g^8|7iq SfO|Sf3. 2f3?1.2Ife3 0|3: 



Ml© SI SOII SA|£|01 2iqet£. 0|7|A| m«f*l (1) Sfaf^ 1 (2) 2| ?i B?(te EES BICHSiajos 
51 4= 2Js. ^. 6f0|gf XI 571 R SEte R' 0| *? XI 57| £011 £Xltl> 4= 2isS ^S!S| 4= 2i 

SEff. qse £f%^ (D a/5Ete (2) 2| B?|7h ga«IOI| 4- 2iq. af&7m 

yq^ R 8 SWI 3E|7)ia 4- °igo| qx| ^^§1 2!3E|0|ot gfq. oite "51 X ?) 

#2| efdU R OH 5j§£|01. OHM gOf. ill £7)1. =S| iE|£b|M^2ai0| ^5| SSfgq. Df*f 
CIS. £7| &£°£ Sag act SS9lg? qBIStf Alia. OHM MO) A|i- Ste MgHi-SiQIicg^ 
£1 S s= 92 gcgf Jf^&fq. 

gojj Sfe 



-a ljg h j , . ^- , ^iHo'i «3J d-|^°JXtai 2J5H qxlli 4» Site sp -g£ 

(SEte sp-sa) gi gxfg 2F£ yfe §s«|oiq. 7)£ 2f3gf g*. oite ^moii oig BSJ 

StfOI I2CH£ SXHofte J!i 2|0|4fq. "?£" fe. ga|2| "JSHM 0)7|5fte. X1S£ (?S38I) 
2S0| "ga< gt/xil" etfe go(M ?S£ EfMAI e^MM SfOISfQ. S£*>. StWlte 0|&7|X|£. &e 

" i ia SM\Aioi\M. mm so\. o)go)sj as/sste stmi£A)oi3 (=. n. o SEte s gxfg s 

B 3i/£Ete ff7| Sfl (3|. 3^ SX)M SB Sal) 0| ?±H0fl ^XHSf 3¥. 31°£ Sj 

aoisq. eg, e&e (q2)oii9|s qeia©. aija qsiatf. oiiiqs, o)die ite 0101= g 
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3^|2t as 99|fe Ulgeij M^o £A) g^ S | gojg jiQiq. a |g£| ssjg c^, ¥ g gojj g 
g|Mb. 4±H2| ^q)5{2S ZJ ¥goi B|g°H ¥g0 || sjoH ;n°jg gffM. sfe ?±flon/d gaioi of 

y guM2i *iHoti #qsi°£ a e^s gtiMoiq. 

£ gfS2| gUMir SjafAj (1) §J (2) °| 99) 2|0|| =?£ 2£S SSSf 4= 2iQ. 0|fe 48|. 
4Sj IS W0 02/077060 SJ OE 10337346.2 0|| }HA|@ 9910|q. ?3E 99llr MIS §01. SPI 

?l#E|fe: ¥ff3¥q SEHSQ: 

□ 5 1: StfM2| ^gj 43 Si/Efe 438 3S8I ?H£!Sfe 991 

Z2S 2: gffM2j SXI 43 SJ/Efe SXf 4£ 43S 3if8| ?H<ySffe 99] 
31 3: 31 1 ai 2 21 PHIS 99|2| Stfg 5§forfe 99) 
3S 4: gQM2| SEHtf Efe JrfeS^lfe EE*? gf#iH0|| g&g 0|x|fe 991 

35 43 43S £fe 3g 1 2J ?3S fiife gJ93°3 0)110)9 ftEM Efe 3X) g¥ §l|E||£A)0|S. 
OtIS SOI. SB HOMO (HOMO = highest occupied molecular orbital) § SJb. !=£|0HJ0)ej ftEM. S!l 

*I9 ftEM. aieBtofBa-^ar-BlwaqotE! ftEM. n)|Eqo)5J ftEM. mi^AfS ftEM. q«|E£SI| 
MS ft EM. ElSJeg! ftEM. qai^-p-q^d ftEM. ffll^A)9 ftEM. 5>fsa t § ° E ^|. 0 )gg!! ftE 
M. E| an ftEM. EIS ftEM. ¥9 ftEM SI SES 0-. S- Efe N-ftft S)|E||£A)0|S0|D1: 3?l 99| 
Str g&M t-HCHI bf^^olXIfe 5.8 eV D|9 OS 4S0II qSH) . "SI bHt*| Strife 5.5 eV 0I92J HOMO 
3 opifjq. 

gxi 4-^ 43§ ns 2 si ?2 s^fe sensse sx r ¥4 siieii3A)ois. oiis so), ye lumo 

(LUM0 = lowest unoccupied molecular orbital) g gjfe. H|EI9 ftExll. !I|qD|9 ftEM. IDE|q?j ft- 
EM. jqeJS ftEM. MBI0IS ftEM. giey^ ftEM. 4A)q0)§ ftEM. «!!5E|0 r q 0 r § ftEM. ?| 

S9 ftEM. ft£M. miqa ftEM sj mbio)bs9 sj E?i o-. s- N-sft shehsaiois 

01 «: 3?l 99)Sg SWi LHOII HfS^8r3||fe 2.7 eV OS 4=^011 CH«H) . W W^SMIb 3.0 

eV S3t°J LUMO S OPIffP. 

DHS7IXIS. S ^S2| ga«|fe q^S ?H£!Slfe 9?l SJ SX| =^S ^Hi!A|?|fe 99). 

s*. 3S 1 SJ 31 2 21 43 s|g S&EICi 2ife US 3 2| 9?|S SSffQ. SS^OIUI ^ 

31 E^ s|i!!°S2| 4lj OISS OP|*jq. 

E*J 3g 4 Oil flSfSIOI 2Jfe ?3S 2^E gXH& 4 2iQ. 6f?l E»9lfe 5BSI2I SEflSf lb 
?f53|?llfe ESJ ^S^ H 0II Slfg 0|a 4 s 2iq. OISS 3 SOU SHgolXI ^fe SIM 0|^2| ? 

5|2| ^1.^ Sfe ?5i g>b 99l0|q. o\j\m. 9i4 6 mx| 40 °| &'2f^. ?|sa/IS 

aj ?2E Efe ^asy £b ui^^qgofga ftExipi b|^s|s|oi. ois c r c«, ft?| qqas xis 

Eb BlxISJS 4= 2jq. t.«IIW3 ftE^I. 1.4-MHHai ft EM. 1.4- Efe 9.10-°jeggi S t£^||. 

i.6- ££*= 2,7- Efe 4.9-maiyai ftEM. 3.9- Efe 3.10-migeiiyEi ft em. 2.7- e^ 3.6-mi9eai 
a a ftEM. 4.4'-uiimyaai ft£M. 4.4"-EH5nnyaai sem. 4.4'-bi-i.r-qseaa ftEM. 5.7- 
qsiEsqai^^Mniygy ftEM. 4.4'-^i!miys« ftEM Efe 4.4"-b|^>iqaoraai ftEM2| ggjoi 
4 si um^siq. 



=S| b|^2Jo^lfe 50 LHX| 

StfM2| a^SJ fSHEb 451. SfSfA 1 (1) SJ (2) 2| 99| S¥ Si EMSJ 4 2Jfe 4^^( 991011 
x|&7| R Oil 2|SH aggq. *1S?I R 1 0| SXHU 39, 0| S5HE0II 7|0|&q. SM?i SoHE 
S SS8PI 9loHA|fe. Simq 991 g S3 2 J| 0|#2| b|gf«f^ 94; gx r 7| x|S7|0l| SXHSIb 3J0I 
b|^5|§ r q. 9i a*r2| ^¥fe E*J o Sfe s oil °|ol| qMS 4 2Jq. 3£|q. Olfe. si 

s,^ (1) SJ (2) ESJ qs ?5 ftS2| Bimq 99|2| ^x} bisoi ^? r 2J u|^»^ *|ff?lB S» 
Stxi g}MS 2|D|S 4 2iq. 3qq. gtfM2| SSHES 9|SflA|b:. SIS}^ (2) 2| 991 

?f siq 01^21 gfSf^ Efe bis^swife bia»«5 ^l&^IS a»tt SS7I 2Jq. 
SS2| SE«SfoH SSfS Q|x|X| 91^^^. 5J±H0|| 944- 12 3^21 SiH xl^Pf 2! 

0| b^s|8|0|. 8 SilrSI xl^MI Sfe 20| cm H|BS|8Hfl. 9^4 6 SJ212) &lfl xlS?Pf 21 

310| =81 UlifsJSrq. 

uissrar^ gi sxfe one soi. ^att as, sxis e^ &s &a e^ ^^Aimoii ?xn§fe si^ 

(1) Si (2) OtlA) R Efe R ! Oil qoH ^SS b(2r ^q. 

* &S2| br^SlFi ?*!0l|0l|Ai. 2}af4| (1) 2| ?S 99|0HAi Z = CR 0|3 n = 0 0|q. Z = CH 013 

n = 0 °j 3 01 481 bra^jSiq. X 7\?l CTfe Efe CR 2 -Cfl 2 °l 20| E*i b|f>5|8tq. 0|ej*f ?5 

991== DH¥ "S| brSSIoWlfe, S|§l^ (3) 2| S¥23i. C,-C« ft?| EiQgg. Xi& Efe b|x)51 4 2J 
fe Sfai^J (4) 2| 9.9 -iII|£S?2ai. Sc S1«f^i (5) 2) q 8IESHI9 SgHOiq : 
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<■ ii » > R R 

R R \JCJL/^ rJ— Lr 



■€K>- 



sm 0|&2| n 0| 1 2! 2fSJ ?2:>l SE*i b|i>5|5iq. b|=fSj*J $1§f4i (6) §J (7) 2| A| 




OPIAI. Afggj ?|2 R 5! B 1 § SI*?*] (1) OlIAi #f&*J b(£| §gJfJ 2|0|* £feq. 

5 gX 0|&2| b|§. H^qSfPllfe 10 g% 0|^°| U|g. Bt^Wo^l^ 40 S% 0I&2) b|g2| SfSfAi 

(1) 2| B?PI gfSgJ 3SS iS^Sffe SfSJ£l2P. 

sfsjAj (2 ) o, B o,on qsH m?m sjgsife gttaw se u^5i»m: 

z fe if a^^oii qsti saisfxu ^oi^di. at cr oi3. mm xiiejoi 31^ sjgaa: 

A cr 2J gf^OII q»H SSiSf^L, 1 £015101. 2} 3*? Q EEfe S 0|2: 
i§2| gi^OH qsH Siis^U ^0|5m. at 3¥ 1 SEfe 2 0|Dj: 

Sta,^ (2) 0IIA) ^-?| §2|*} b|2t ifCt. 
SE*J. £W±I (2) 21 B9I0II CHSH SPPf 3SS|fe Slf«Pf b|gt*!s,q: 

i fe at &aoii choh gsm^m ^/oimm. 2t 3^ or 013. ausoi ;>ti^ ^gsim. = ?h oi&ei 

Siqa R g 0|L)3; 
A at a/a oil qsH s 012: 

R S (1) 0||A| £P| *!2|*1 d|2f ^3: 

R' S ai\ 921© Uf2j a2; 
a S at S^joii chsh i oi q. 

1 m 0\i}°\ b|g. HfSS|«Pllfe 5 SI 0|&2| H|g. =S| a[§s|5CTfe 10 =1 0|#2| d|g2| *J6t4| 

(2) 21 e?Pi 9Eb s^-aa gaaioy qsn gjss ass 5°^ arasiaa. 

M. 01IS SO) OE 10343606.5 Oil ?|JH3 b|21 aS ^-gHS ggtt*l|2| 3¥. 0?)2| *JS b|g. 

*«l 0.01 qx| 1 81 BWI W|* 33H A J9tt 4 21 ck 

s atsai sw®mt aq sEfe s^j ?is 4= sm. ms, ggerapt 4 

4 21 OIIS §01, b|gjfl =S| ggj OE 10337077.3 Oil XWI8I 7|#£|01 °[q. qgffj 

?5 Hit AISSKX. So«E. a«n 4tE8 gqst. 3S| ^ej sk** §y 3§t 4=^ itSXtgat 

SS as 5S» 4 2iq. 

SJSfAj (1) oj (2 ) oj ? 2 c+o, 2,0,1 (1) LHX| (4) £¥E)2| S|U 0|^2| ?5 9?IS 5So(b S 

at son mg wmp\ Bm*a$\Q- 4^ ^as a?b 9^1 3?i g §m oi&t. ^ ns d) 

§y/££fer (2) S¥E12| ?5 B91S 5tf§|ir SS*ll?f "51 b|gS|S|q. 9?l fi^2| b|gs Hf 

gsisMlfe 1 s% 01^. =«| bUfsisMlfe 5 m 01^. oh^ ^si u\%si$w\i= 10 1% oi^oiq. ^ 

11 ?S Si2J S|q b|gs bfgSISWIfe 80 S% 0|8|. «5| Hf^SfSWIfe 40 g% 0|Sf0|q. 

S ^S2j g&jyife. sm 01 ^01 stst^i (i) 2| EiEiq b?IS s^sta sfq^ stsfA 1 (2) 21 eimq 9- 
?fS sasife Q42| b^|2| g 1/ 011 2jsn xiisaq. c-c 31121 §a§ opisife q^si sit 

S§§ ^Sl 01 ?| A) SfojEfaq: 
(A) ^ZS?I (SUZUKI) g/SOH 2|*J gg/: 
(8) OfQiaS (YAMAMOTO) Sg| Oil 2|gf glf: 
(C) Ag (STILLE) gfSOII 2| *f Iff. 

gfgjOII CCfg ga/o| 4 2ife »*l S! as DHS£¥q gS*IS Saaiqoi Sfllif 4 21fe 

- 5 - 
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gf6ja 0j|S SOI. H|g3H £9 SA)|A| WO 04/037887 Oil £MS| 3|#E|01 °jq. 

g ssei gt/xii i. issapi omei ^i^pj straw, ssichpii. 3=2101311 EEfe xmxm 

tfJHI gets (If 9JE) £/rf Mm\t 3! EES H|g»i 4 2iQ. 0|fe (XI ft §01. 11 4# 

sfe sxi ?Hsys * a!3iq, ssi ggoii stfg ois * siq. p^ai. &3i mmst sesj 

g ffgq 4Xj|oiq. 

g sss sesj «w 01^21 sdh moii g gfgoii His sm 01^21 gtixii ggyEg sm\t s^ 

Sfe XllSlg «5{fP. SS»I geHg X1|£gf 4 2ife »*IS WIS §01. WO 02/072714. WO 

03/019694 9 gglOII 2!SS SfiOII 3IXHS10I HQ. £}3| g°-J|g AfgSfOI. 0111 §P, HS 

(on = ioi. ±,b ag) oil sis)) sfe sgi^a cats §01. gja s Hgm) oil °\m sse %m\ #§ 

X1I3SS 4 2iq. 

g ifS2| gtf*1lfe PLED Oil Algi 4> 2iq. PLED 3| X1|3E§ 4 °!fe S±JS WO 04/037887 Oil gjgl- 
SS°SA| XM1|S| 7|#E|CH °«q. Olb 3H3H2J 3*011 5)§S| xH&jg 310IQ. £f#£1 H|2f 2/0|. 
g gfgo| gtfxllfe: PLED SEg #3| gf±)°£ XII 2Eg! P±§3|0|0||A1 3 311 BT if §S£Ai OH* S|S| ffgSI 
P. 

g 112) =Sjg ?| SI). 331lgf3 l§g PLED 0IIA1 ^3S°£A| Algg 4 £!g SSOIP. 

g. S3is (gms) si 3gAi gfg gf#s ^ 2i°oi/2i>m s/ssi §y/sfe gssiej gy/sfe 4= 

£§ 3HS3fg S (SSI 42J5 SEg SS| 4#S) S 2|D|*fp. 



g SSS P2131XIS ofU 0|#2| #0| S|p 0|^2| a ajgoil PS £*= gg]£ g Bgjsig SIP 

014121 Sgg§ £g PLED m fllgffQ. £f3| 0111 §01. IJgfS SJ/SEg 33| 4£# Si/ 

SEg SSI 4gJggJ 4 2iP. 
g SS2| gtfxllg o|3| 013 8 31SP: 

(1) *B3HE. g SJgq gifxllg g2H 3|#0|| a.\E §11x11 MP SX1SI q 5 §3| 2iSS§ 3jo S 
^S12P. 0|fe * S| ggtfxIIOII Sjg@P. 01 b. 3212j°S gHx||2| 3|g gl PLED 

2i «i5 aaoi Afgsi B£sia ^ 2i3i msoii dh^ gsstp. xsmx mm* mm^ m^m & 

31 ?|Sfl §Hx1| i§S H|#3 CH3| §011 X1|3E£|0101 gtbdl. 01 b ^fSS| §3|@ 3|^3< Ol^gg 2|D|o| 

b aoiasp. g a^g2i smmm susife snxii sss asisis^ s^inisg ara g3i §011 

A| MZm * 2iP. 

(2) gSH3 31S (OIIS §0|. ^013 ;5S0I|A12| 3! SI SSE. ?01S fe£0||A|2| S£E) Olf 2|3H. g &S2I 

gtfxiib siatAi (2) 2| Hixiffa B?|g stfsfe ggfxiiaq q *?4£1 PEiyiq. p 
qAi. oi b aq ss?i«i sdhoiiai eq ?4S1 §sna§ 3WD1. asitife g&oi &q. 

4131 gtfxlife aq go|o|3l| 3|gg 4 £!°oi. PLED 01) A} sq 2Sgf SSS a^Siq. 
qaU1. H5!i! 3|g. oilglCH gia 5! 5 a g oil 2|*1 3fS S*1 3|^SHSq. SE*f. 0|fe b|x|&E! 
391 2| 3^0)1 31feSf aSLI q feS U|S2| *p\ B9I§ SHxllS S§S1S 4 21311 gfp. 



(4) ?jsa srgon aioi/12! ga §3i3i §eH 3i#on §nxii2i g^aq axisi p yet. 



(6) §1*1^ (!) oj (2) £| go, ? ^3f3||b 43| B?|2| S|(g DH¥ g/Sgt 4I| 5S1 (color 
coordinate) 1 i^fe ^ SS (£Efe S&gx1|0l| qq ^4l| Sfe el} SS) § ^SSIfe g&xllS 

Siq. q^ gifxii se*i gfS*i ^^sis 3i3i nog oil. oi^ sigsjpj oiae oipxiPi 6f3| gtfxiiq 
Algoil gfls.f S«|52j0|q. s ^SOil PS g»XHfe (2) 2| Hlxl^E B¥IS SSW 

fe ftAigf gffxiiaq ^^oiiAiq ^5S13| q ^^siq. 

S ^S1 iS SA1IA1 3! SES S13|q MMOI\£. PLED SJ SHS P^ga|O|0l|A|2| £ US OK Pg g&xll I 
fc gg!H2| gEOII SSf 3301 p. g 941/4 SI ^3| 33IS.KXIS M?S|3. &2J?;|fe 43|2| t»9 B3||§ 
31x1X1 8« BXI SI SS0IIA1 SS=) 3|p SXI §x|. 0»« §01 #3| S3II MgHXIiE) (OFET). »7| 
HfSf MgMXIiq COTFT). «3| 3» SIS (O-IC). ff7| Eflgf SX| (O-SC) Efe ft3| 3101X1 q0|2E (0- 

aioixi) on g ygq ggfxil Sfe ME'E= oign 4 2J§ aoiq. 3Hg Sx|0||a|2| g g>goi| pff 

gW«|2| g£ SJ 4131 3*1 a Xlxllfe D153|X|£ g «/g2| 4X1|0|q. 

4M/0C 

Lancaster AfS^P 1 ,4-qa£a-2,5-q§^2SHL'aiS ^ejSia: Aldrich Af£¥P 1 .4-q a£S-2.5-q 

wwaisss! 9i qsa 1 - . ^ iaq. ggsi aaoii °joh, •.4-q«s2-2.s-di-o^/M) 

2!3 {Polymr 1997. J£. 1221-1226). 1 .4-q ag£2-2.5-b|^(0|iS.l=A|)»iii3l (EP 1078970) SJ SJS- 
1 .4-H| i(S§i! gqi OU^EjlS) u. Org. Chen. 1998 . 63. 9535-9539) S *1S8t2!q. 
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*JA|0t| 1: 1.4-0IXISS 2,5-b|i(2 , -E|0||y)fflS! ftExllSJ tfg 




2.5-01x1^3 1.4-qSS.Sffla ftExll 180 mmol. E|2gi-2-Mgtf 60 g (469 nnol. 2.6 g§f). KfO, 149 
g (702 mmo\. 3.9 Slf). q^d 1 ( S! § H S| Si-SSt S&MOII Pd(PPh 3 )« 13.5 g (11.7 nnol. 
0.065 gfif) § SPISIia. £PI 80'C Off Ai 7 A|2! §PJ 2IS8I2Q. 0|OjA1. NaCN 0.8 g £ 

43 *ei«iaq. ft?l&8 H 2 o s 2 si AWia. N a2 so 4 s asmaq. 

a) 2.5-UI±(2 , -a0IIU)-1.4-a**2£eBB! (R - 

£*J388 i¥eU°SVE1 2 £| XH3SSI5I01. HPLC Oil fQg £E7| 99.8% PJ 3S§ 4^S|2q. 

48£ 44 g (88%) 01 HQ. 

1 H-NMR (CDCt,. 500 MHz): [ppm] = 8.14 (dd, 2 J = 3:8 Hz, 2H). 7.41 (m. 4H), 7.52 (d, 2 J ■ 
3.6 Hz, 2H). 

b) 2,5-til±(2 , -EI0liy)-1,4-CIOIimAI&!E! (R = OUe) 

2^388 OilS 0MIEH0|M£«e| 2 £| XHS3SW0I. HPLC 0|| CCIS £E?I 99.7% PJ 3§i 4^§l 
23q. 488 50 g (92%) 0|2tQ. 

'H-NMR (CDCI,. 5O0 MHz): [ppm] = 3.95 (s. 6H). 7.70 (dd, 2 J = 5.3 Hz, 3 J = 3.6 Hz, 2H), 
7.25 (S, 2H), 7.35 (dd, 2 J = 5.3 Hz, *J ■ 1.0 Hz, 2H), 7.52 (dd, 2 J = 3.6 Hz, 3 J = 1.0 Hz. 2H). 

c) 1,4-til^(n-e!^AI)-2,5-til±(2'-ei0ll^)&& (R = n-B!mAI) 

2^388 *|#o£¥E1 2 SI XHflgSISIOI. HPLC Oil C|S 99.9% oj ^ah gg§ 4^o|°2Q. 

488 58 g (80%) 0I2JQ. 

'H-NMR (CDCIs, 500 MHz): [ppm] = 0.96 (t, 2 J = 7.3 Hz. 6H), 1.40 (m. 4H), 1.51 (m, 4H), 
1 .91 (m, 4H), 4.08 (t, 2 J = 6.7 Hz, 4H), 7.81 (dd, 2 J * 5.0 Hz, »J = 3.6 Hz, 2H), 7.26 (s, 2H). 
7.36 (d, 2 J = 5.0 Hz, 2H), 7.53 (d, 2 J ■ 3.6 Hz, 2H). 

d) 1,4-til±(0l±&mAI)-2.5-UI*:(2 , -EI0liymB! (R = 0l£E!^AI) 

2^5388 a|iJ°£¥q 2 si XHSasisioi. hplc oil 99.9% PJ %*A ISi ^>^s\%Q. 

488 56 g (76%) 0I2JCJ. 

1 H-NMR (CDC! 3 , 500 MHz): [ppm] = 0.96 (d, 2 J = 6.6 Hz, 12H), 1 .82 (m, 4H), 1.97 (m, 2H), 
4.12 (t. 2 J = 5.3 Hz, 4H), 7.80 (dd, 2 J = 5.0 Hz. »J = 3.6 Hz, 2H), 7.26 (s, 2H), 7.35 (d. Z J = 
5.0 Hz, 2H), 7.52 (d, 2 J = 3.6 Hz, 2H). 

2: 1.4-0IXI33 2.5-U|^(5'-MSa-2'-q0liy)ai3 ft ESI (Blf*fl T1 LflXI T4) 2| &3 




a) R-F 

b) R»0M* 

d)K"0|^«*A| 



as 7|± PPI gOM %&® aHS. fSSSS 770 *t g°| 1.4-0|*t&S 2.5-H|2(2'-q 
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0liy)!3!S! #S*II 26 mmol 2) geijofl N-M£2^?d 0| 0|£ 9.51 g (54 mmol) 3 15 §0I| £M iPhS]2P. 

SffliS 6 AI2> §°} agfSU. 0|0|A) MS] NajCOa §9H 80 «« § S7]8Hl. #71 &g MeiSWUI 
2. Na 2 S0 4 S a^SfSQ. §0(1* «|7)£t *. SSii XHSSSfSfSq. 

a ; 2,s-ui^(5 , -sss-2'-eioiiyH,4-asm2S&!E (r = f, &mn w 

OMF ST El 2 £| XH33SWOI. HPLC Oil 0]g ££:>h 99.9% °J 23^ 4*S|8f2Q. 

12 g (92%) OlSCt. 

1 H-NMR (CDCI„ 500 MHz): [ppm] = 7.08 (d, 2 J - 3.6 Hz, 2H). 7.23 (d, 2 J = 3.6 H, 2H), 7.35 
(t, 9.0 HZ, 2H). 

b) 2,5-UI±(5'-M£3-2'-Q0im)-1,4-aaimAI&&! (Ft = OUe, &mil T2) 

WI&S£¥Ef 2 S| XHfl§S]8]01. HPLC Oil ajg ££?] 99.9% oj ggg 4=^«q. 

4=18 10 g (92%) 0| S(Ct. 

'H-NMR (CDCIs, 500 MHz): [ppm]= 3.92 (s, 6H), 7.04 (d, 2 J = 4 Hz, 2H), 7.17 (s, 2H), 7.23 
(d, 2 J = 4 Hz, 2H). 

c) 2,5-Ul^(5 , SSS-2'-EIOIiy)-1,4-(n-&mMm& (R = n-&*AI. &mil T3) 

saaii owisss^ei 2 si vmikmw. hplc on ms £s.n 99.8% °j ®^ ist *fif«aa. 

12 g (94%) 01 HP. 

1 H-NMR (CDCI3, 500 MHz): [ppm] = 0.96 (t, 2 J = 7.3 Hz, 6H), 1,41 (m, 4H), 1.51 (m, 4H), 
1.91 (m, 4H>, 4.08 (t, Z J - 6.7 Hz, 4H). 7.03 (d, 2 J * 3.6 Hz, 2H). 7.15 (s, 2H), 7.24 (d, 2 J = 
3.6 Hz, 2H). 

d) 2,S-UI^(5 , -*£3-2 , -EIOIIg)-l,4-UI^(OI4@mAI)&&! (R = OI^&mAI, &mil T4) 

2*JSii 0(/H|s°S¥E1 2 SI XHigSfSfOI. HPLC Oil 0]g 99.9% 2! S^t ISi ^SiaP. 

13 g (96%) oisq. 

'H-NMR (CDCI 3 , 500 MHz): [ppm] = 0.99 (d, 2 J = 6.6 Hz, 12H), 1.82 (m, 4H), 1.97 (m, 2H), 
4.12 (t, *J = 5.3 Hz, 4H), 7.03 (d, 2 J = 3.6 Hz, 2H). 7.16 (s, 2H), 7.24 (d, 2 J = 3.6 Hz. 2H). 

£A|0)i 3: 3-om-x\B& E|2S! #£*«ei SJ3 



a) R' = M\d 

b) R'= 4- mi a ei w 

c) R'= 4-(M£|B#2SffllH)lilia 
<fl R' = 4-DII^AiaiW 

e) R'= 3,5-HI^(SE|»*2SD||H)]BIW 

3-wiyEj2ai §y 3-(4 -Dnamiy)Ej2ai°i tj^s u 2000. <?5. 352-359] on ^ixheioi 

•ZIQ. 3-(4'-0i|§!A|IE||y)E|2?il °J 3-[4 ' -( e£|§^2£0i| H)Ifl| y ]E)2gj2l £S [7. fflr^. 

fitew. 2002. 67. 457-469] Oil 7|XHS|0] a Q. 

gjgj agAl o £j y| 134 3-M£2E|2g 19-5 g (133 «i»ol). NajCOg 149 g (318 mmol). cmtt 300 

*l §y 1 150 m* 2] Sft-SSfS BSfMOII Pd(PPh 3 ) 4 1 .3 g (1.16 mmol. 0.065 9§» § &7>SHa. 6PI 
a&fo-lie 80-C OIIAj 7 A|2> S2f 7«*tacf. 0ICHAJ . NaCN 0.08 g g iWa. 4-3#8 

SBIstiaq. #71 HzO £ 2 S| JdlSjofZa. 0| CH /M Na^O, £ 2£8faQ. 

3-/5 5 '-^ (ESJMmSSOIIS)!Siti]BI2& 

SOUS XliTiSHa. SUMS CH^/MeOH S^E) 2 £| XH3SSf3|0|. HKC Oil K]S g 8 .9% oj aj^ 

H^M 4=^8faQ. 18 g (80%) oiaa. 




' H-NMR (CEXJIs. 500 MHz): [ppm] = 7.40 (dd, 2 J = 5.0 Hz, *J = 1.3 Hz, 1H), 7.47 (dd, 2 J = 
5.0 Hz, 'J = 3.0 Hz, 1 H), 7.52 (dd, 2 J » 3.0 Hz, »J = 1.3 Hz, 1H) 7i78 (s, 1H), 7.79 (s, 2H). 
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<a AIOII 4: 3-0(a-x|Sa 2-H£aEJ2S f?E*ll2| &s 



O i ft 



a)R'=iBia 
b}R'=4-Diigiaia 

c) R* = 4-(££IS¥&£0IIBI)lIIIU 

d) R'=4-DB^AiniU 

B)R*s 3.5-HI^(MBISPSSfflia)I8iy 

2-Msa-3-miyEi2S §y 2-ssa-3-(4--onsjniiy)Ei2ai2i ga [7. am. 2000. <sy. 

352-359] Oil JIXHSICH 22Q. 2-HSS2-3-(4 ■-DH^Aimy ) E| 2S| gj 

2-aSa-3-[4'-(Ee|l = 2S(]||a)n||y]E|2Slo| t^g [7. 0^. Otew. 2002 . 67, 457-469] Oil ?| 

iHaoi 2m. 

^SOIIAI aS ?\± QPI 5|0|| A| gig x]9*f *H£. 0MF 250 nC g°J 3-0JBEI2H ft£x|| 64 mmol 2| g 

UK* N-MSS*&!0|D|E 11.3 9 (64 mmol) 8 15 gOU a* %?m<»Q . #?| Stfgg 6 M21 SSi 
agl 813. 0|0|/H 52} Na 2 C0 3 100 ru? S 1PI8I3. fPI #g gEISHLO. Na 2 S0 4 £ 2JS§I2P. 



2-!Ei£S-3-[3',5'-til±mBIS¥2Sai5l)Biy]E)2® 

SDHg «|»o|3. a!4>o£¥E| 2 SI XHa32W0|. HPLC 0|| OiE £S:>I 98.7% °! ^ 

^^§I2Q. 4§g 14 g (87%) oiaQ. 

'H-NMR (CDCI 3l 5O0 MHz): [ppm] = 7.08 (d, *J - 5.6 Hz. 1 H), 7.39 (d, *J = 5.6 Hz, 1H) 7.87 
(5, 1H), 8.01 (s, 2H). 

urn 5: 3--ofa-xisa i^-bi^'-EionaJsuasi 



E3-1.4-b|±(H5£J gEJg 0||iE||s) 2U g (67 mmol). 2-H£E-3-0H!E|2S! fj£*|| 133 mmol. 
NajCft, 33.6 g (318 mmol). Qm} 300 m« §J 1 150 mt 2| Hi-SSIS gffgOII Pd(PPh 3 ) 4 1.34 g (1.16 

■mi) m §^ioi3. w\ 8o-c ohm 7 ai# §e? Jtmmsm. q\o\m. n 3 cn o.os a § u?\ 

SI3. 4=S&M SeioliaCf. fV\ &g H 2 0 £ 2 S| /l|s|5|3. 0\O\A\ Na 2 S0 4 £ 3£3|2!Cf. 

sdh^ ^itio|3. ewis ajdas^E] 2 21 xhsssisio). hplc 011 cue £e;>i 97.9% °i sag 

♦WHQ. ^SS 22 a (85%) 0I2JQ. 

1 H-NMR (CDCIa, 500 MHz): [ppm] = 7.13 (d, 'J = 5.3 Hz, 2H). 7.19 (a. 4H), 7.23 (t. 2 J = 2.6 
Hz, 2H). 7.28 (m, 8H), 7.31 (d, 2 J = 5.3 Hz, 2H). 



R 




R 
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MMW 6: 3 -0m-x\m& 1.4-H|i:(5'-.SSS-2 , -E|0||y)»ggj2| |fg 




R 



a) R'aHiy, R-H 

b) R'= 4-uiiaaiu, h=h 

c) R* = 4-(M£i»*2S0UB)JHIW. R=H 

d) R** 4-Dj|^A|ffl|y , R-H 

e) R*= a.s-Hi^fssiBTasDiiBDaiy. r=h 

MMm 2 2| MISt f?At°J S^°S. ty/IOII 5 S¥E|21 StiJM2| SSStS 4=S^«q. 

h4-til^(5 , SSS-3 , -aiy-2 , -EI0liy)&!E! (&mil T5) 

&nmm wibs£¥ei 2 si xitasststoi. hplc 011 qe £s;>t gg.gx o ( a§ § 4^§taq. 

^SS 10 g (92%) Oiaq. 

'H-NMR (CDCI3, 500 MHz); [ppm] - 7.15 (s. 2H), 7.20 (s, 4H), 7.23 (t, 2 J = 2.6 Hz, 2H), 7.28 
(m. 8H). 

<yA|0|| 6: ®£ 

mm*i (D 21 &m\ §y s gfsoii qs sew sy mas gttxiioii m& 3^ sssaisi swon 

EAIStgq. *p| SHH°J W0 03/020790 0|| ?|X||£|0t °jq. 



4IAI0JI 7: gaxll If a 

W0 03/048225 Oil £531 3111011 2|3H §tf*1lg tt^StQq. tf^S §tt*1l PI U)X| P4 (£A| 

Ml 8 LHX| 11) 2| £*Jg H 1 Oil fiafmaCf. □I*^|X|S. Sffifi) (2) 2| B9| Old led ?|£0I| (3^ 

9 *f^-»» bsisai sgxii M5 bs«i Me g aa«fe eias g&xii At oti 12 urn u-. 01m c 
s ueta) * ttastact. 

SjAIOII 15: PLED 2) fl|3S 

2E S&^IS PLEO 0||Af2| AtSOII CflSH 2A|St«q. £K7| PLED b 2t 3? 2 I AI^U. 7|gf 

//IT0//PED0T//?HiH2Q. PEDOT SfilEISS! #Extl3q (H.C. Starck. Goslar Af«| Baytron P) . 

SB 3*. 3HiESA| 8a/Ag (Aldrich A|»|) S AtS5t2P- PLED 1 X||£St =4- WO 
04/037887 a PJSS SB Oil *M|o| ?lsl£|0| °iq. £ ^§0|| qs gS*|2| gfiff § 

« *2 SS. 5»S Stf. 4S) S a I oil qqq 2(OD, t cHCHSf St§t±| (2) °| &?I5E mnm 

xi atfe Bias ge*»2f uiasiaq. 



S SSOli ttis g*|«t2f 1« §y -*BH 7|£0|| qs gff«lS» ^1 gtt*»2| H|2 (Eg gtf«|fe £2S?| 
Iff Oil 2|SH X1f££j2I) 




Ml 



M2 



M3 




[H 1] 
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eaaa BIU5J 



M2 I M3 M4 



a 3wa aeattr g m 



/ 1f»od/m J 



20 I 497 I 140 



*BPC THF: 1 irf/S. PI aj 10 n SSf-B 2 > 

^Ai Oil 16: Stt*| S°J!°| S£°| una 



XDX7.5 rf. 35-C. SBI^EIgNon 0)oH Rl 3«g a 



qgfe seomsi o-xiaai g2j g as on ctfs gtf^i si mag serai gaisi gs 



seal 


M»(-1000 




1 


1 


n 




g/mol) 


m 


[mPa-s] 


[mPa-s] 


[mPa-sJ 








10*c' 


20*C 


30'C 


pi 


593 


10 


5.16 


4.46 


3.92 


P3 


378 


10 


41.20 


18.21 


9.86 


C3 


253 


s 


3753 


422 


63 



S Bfgoii tug gif*ll=. qqoiiyoumi B?)g stmfe §2H 7|^0|| ctfg gtfxlisa ay 

q SEi 7fgg »^s| g> 4= 2!Q. oife =s|. op|A| 2A|=j gSf^il pi §y P3 oi bias § 
ttai C3 sq flnts &g§|) q ssS gxiifg 7fx|oi sxiifoii cc(q gS7( g7|o(7| uncoil gssiq. 

sgj, biag gtfxiisj ^Efe s sfsoii gtfxii°j feEeq q ya, glial g^ SEfe sse 
°| g7(oii a\ei g7(yq. ^7(s oiq°> *gg a^i g^. ggJ& gxn?°j g&xipi ggjsh ^£ 
si gaioii >h bias a? a saw s*i q axi§fqfe ass ma 4 2m. biag smn\°\ »e 

stfgsi q? feSON: cc(e(A(. #7| gtffllfe ^s|. af 4 LHX| 25 mPa s 2j g°J( SE ^ f qqq 
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